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Correlations Between Concentrations of Negative Ions and Forest Type, and Site Factors at

National Forests in Yangyang-gun"®
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ABSTRACT

To investigate the variation of anion concentrations in relation to forest type, forest-related factors, forest
survey and anion concentrations measurement were carried out on the 52 quadrats located at the national forest
areas in Yangyang-gun, Kangwon-do. The relationship between anion concentrations and forest-related factors
were correlated. Total mean of anion concentration was 2,405 ea/cm’, which was slightly higher than general
figures 2,000ea/cm’. Highly significant positive correlations were observed between anion concentrations and
soil moisture contents, and also between anion concentrations and altitude. Significant positive correlations
were observed between anion concentrations and topography. Anion concentrations were significantly
different among soil moisture levels. Mean anion concentration were highest at 4,524.4ea/ci’ in on wet sites,
and followed slightly wet sites and moderate sites. Mean anion concentrations was highest on valley sites at
3,372.4ea/cm, followed by slope and ridge areas. Mean anion concentrations measured before noon was highest
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at 3,133.4ea/cm, and measurements during 12:00~15:00 and after 15:00, showed relatively low anion

concentrations. Mean anion concentrations was highest at mixed deciduous forests at 3,503.9¢a/cm, followed

by oak forests, pine forests, and pine-oak forests. Results of this study are expected to be used in planning

therapeutic forests.

KEY WORDS: SOIL MOISTURE, TOPOGRAPHY, FOREST THERAPHY
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ol SolA eld A5t Fsees A Ak
of et A-7F s lollA YFH L ArH(Yoshihumi and
Park, 2008; Kim seon kyu, 2007; Kukovinets, et al., 2006;
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and Park, 2008), <A WAst= I EXZ=(Kim Seon
Kyu, 2007; Kukovinets et al., 2006; Kukovinets, et al.,
2006)2} 2-0]-2(Kim yu chang ef al., 2000; Jee cheol geun,
2003; Krueger & Reed, 1976; Lips et al., 1987; Reilly
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A - Yangyang district - G
B - Hyeonbuk district i
C - Training forest number one
D= Training forest number two

Figure 1. The Location map of the survey plots
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Table 1. Importance percentage(I.P.) and mean importance percentage(M.I.P.) of major woody species

Plant community

Quercus mongolica-Mixed Broad leaved community(A)

* *

Species name U’ M L M.1.P(%)
Quercus mongolica 25.2 18.6 7.0 20.0
Quercus variabilis 20.8 7.3 1.9 13.2
Pinus densiflora 18.0 2.6 0.6 10.0
Quercus serrata 10.6 3.7 1.6 6.8
Acer pseudosieboldianum 0.7 16.3 6.0 6.8
Styrax obassia 1.0 8.9 4.1 4.1
Lindera obtusiloba - 43 15.1 3.9
Fraxinus rhynchophylla 3.7 4.0 2.8 3.7
Lespedeza maximowiczii - - 14.9 2.5
Rhododendron schlippenbachii - 0.8 9.3 1.8
Tilia amurensis 2.1 1.7 0.6 1.7
Tilia mandshurica 2.5 0.8 0.3 1.6
Carpinus laxiflora - 4.1 1.0 1.5
Fraxinus mandshurica 2.2 1.0 0.2 1.4
Acer okamotoanum 1.1 2.1 0.8 1.4
Pinus koraiensis 1.0 1.7 0.6 1.2
Sorbus alnifolia 0.7 1.7 1.1 1.1
Betula schmidtii 1.6 0.7 0.2 1.1
Maackia amurensis 1.1 1.3 0.4 1.1
Magnolia sieboldii - 2.4 1.2 1.0
Quercus variabilis community(B)
U’ M" L M.LP(%)

Quercus variabilis 70.0 18.0 9.0 42.5
Quercus mongolica 16.0 54.0 12.0 28.0
Lespedeza maximowiczii - - 39.0 6.5
Fraxinus rhynchophylla 6.0 4.0 4.0 5.0
Quercus serrata 7.0 - 2.0 3.8
Prunus sargentii - 9.0 2.0 33
Lindera obtusiloba - 5.0 7.0 2.8
Pinus densiflora - 6.0 - 2.0
Styrax obassia - 4.0 2.0 1.7
Corylus heterophylla - - 9.0 1.5
*U: Upper layer(%), M: Middle layer(%), L: Lower layer(%)

BHIFRAGOE Uet A TIPSR A = A e B DS Table 3o 1% )
= 02 9% A4FE AL § wE ehle & o gae 24009miz shion, WAL
o s e ol FHR olReld 2o b 000l HelBe] o Wah olt A7) 55

Al kAol o) Fem IS A o dles =012 FE7t o] 7] QAEe 9 wen Flol
5'0% Atk AZURASS] R AR Hob WA B WsH S4S ) ol FHHEL 248 Lol
el AAUREAS BUSUoR ART Ao e o Hagh 2405t QuHAQ) &4 2,0007)i(lee

Fth(Table 2).
3) 20|12
167 2] &

Sk
Eoh 5274 2ATOIA 57

H &0l

cheol geun, 2003) HErh= 2 =2 gholgt #oE o, T4,
FAAY W olgtE Al 500~1,8007H/eni(Jee cheol
zeun, 2003)HTHE & oz LolAe] Loleo] AR
Z AINKim yu chang et al., 2000; Jee cheol geun, 2003;
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Table 2. The DBH distribution of major woody species for each plant community in the national forest area

Plant community Species name D1 D2 D3 D4 D5 D6 D7 D8 D9 D10
Quercus mongolica 124 487 518 231 95 45 20 21 13 12
Acer pseudosieboldianum 270 611 112 13 4 1
Quercus variabilis 50 97 188 181 153 78 37 21 9 3
Qll‘?r‘”l‘\j[, , Strax obassia 8 231 89 8 2 1
m%”rgo‘; d’cfc;avg(‘f Pinus densiflora 7 17 54 54 9 67 58 20 17 26
. Quercus serrata 28 50 67 48 42 32 18 10 3 7
community(A)
Fraxinus rhynchophylla 25 85 61 19 6 8 4 3 2
Lindera obtusiloba 103 71 9
Carpinus laxiflora 17 68 45 5 4
Quercus variabilis 4 16 20 9 1
vg;flizgi’;lii- Quercus mongolica 6 13 25 4
. Prunus sargentii 5 3
community(B) ) )
Lindera obtusiloba 2 1

* D1: DBH=2, D2: 2<DBH<7, D3: 7<DBH<12, D4: 12<DBH<17, D5: 17<DBH<22, D6: 22<DBH<27

Krueger & Reed, 1976; Lips et al, 1987; Reilly & 2, ZAIX
Stevenson, 1993)5 & 5= 9l& Zlolet debert. 2Ab A
Ao Hit7]eL 25210 e, Hes 19~29C it

A FEL] Bah-2 72.06%, 3fjRrile] Hal-2 450.54m % ZAMA ] Lol Hket & HHAAE 7+ pearson)
M, Wl 135 ~ 1,052m ©| % THTable 3). AEAGE Table 40 Bt ol SLof AP oA=

Table 3. List of major site factors, anion concentrations and forest types for each survey sites

Comm. Location Altitude  Slope Tree Mean Topog Litterfall  Soil Temp. Time Relative  Forest ~ Anion

Type (m)  direction Height(m) -raphy depth(cm) moisture  (C) humidity(%) type conc.(ea/cr)
Gadunji 5 349 3 7 2 2 2 24 3 72 2 1720
-------- 3 384 3 7 1 3 2 24 2 77 2 880
-------- 2 419 1 6.5 2 3 2 25 2 72 2 1010
-------- 1 384 8 6.7 2 1 2 26 2 66 2 860
Goseung 3 419 2 7 2 5 1 21 2 89 4 113
--------- 2 452 1 6.8 1 4 1 29 1 90 2 98
--------- 1 617 6 6.3 1 3 1 24 1 88 3 249
Dachiri 1 617 3 6.8 2 4 1 25 3 82 2 1370
Dowonri 388 3 5.8 2 0 1 26 1 81 2 2070
Myunokjiri 1 276 7 6.5 1 3 1 25 2 56 2 1680
----------- 3 338 5 6.6 3 2 1 25 2 58 2 3080

) N 5 400 1 5.8 2 3 1 22 3 68 3 790
Michongol 1 470 4 6.5 1 3 1 24 3 56 3 330
----------- 2 540 2 6.8 1 2 1 24 2 58 4 770
----------- 3 555 4 6.5 2 2 3 25 2 72 4 1760
----------- 4 539 4 6.8 2 2 2 25 2 72 4 1010
----------- 5 539 1 6.3 2 2 2 26 2 68 4 1760
----------- 6 512 8 6.4 3 1 2 25 2 65 4 2950
Baltakgoge 341 7 6.0 2 2 2 27 2 79 3 1890
Alpus 1 724 4 6.7 3 2 3 22 1 89 4 8720
------ 2 767 4 6.4 3 1 2 26 1 80 4 7950

------ 3 1036 8 6.3 2 1 3 26 2 84 2 1270

------ 4 767 4 6.4 2 1 2 28 2 84 4 7560
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Table 3. (Continued)

Comm. Location Altitude ~ Slope Tree Mean Topog Litterfall  Soil Temp. Time Relative  Forest ~ Anion
Type (m)  direction Height(m) -raphy depth(cm) moisture (C) humidity(%) type conc.(ea/cr)
------ 5 1052 5 6.3 1 2 1 28 2 84 4 7560
Osedung 525 7 6.7 2 2 2 28 2 56 2 2450
Dalachi 6 353 8 6.2 3 3 3 28 2 56 3 1750
-------- 5 356 1 6.3 2 4 3 28 2 72 4 5300
-------- 4 346 1 6.2 3 5 2 28 2 72 4 1250
-------- 3 335 6 6.5 2 2 2 28 2 68 1 1040
-------- 2 339 7 6.4 1 2 2 27 2 68 3 1300
-------- 1 338 7 6.5 1 1 1 27 1 70 1 1390
Jeongjok 6 414 8 6.8 2 1 2 19 3 58 2 5640
--------- 5 419 8 6.5 2 5 3 20 3 60 2 5640
--------- 4 319 1 6.4 3 3 2 21 3 68 4 1264
--------- 3 321 1 6.9 3 2 2 21 3 68 4 3300
--------- 2 453 8 6.8 1 2 1 23 3 64 2 910
A - 1 433 7 6.2 1 4 1 24 3 64 2 1180
Hawoljeon 135 7 6.9 3 2 3 26 2 56 2 1710
Yeungduk 420 3 6.1 1 1 1 25 3 78 2 40
----------- 4 431 5 6.0 1 1 1 24 3 78 2 1330
----------- 5 374 8 6.8 2 1 1 25 3 71 2 1110
----------- 6 366 5 6.5 2 3 1 24 3 71 2 350
Palbangmugi 470 4 6.5 2 2 2 25 1 68 2 3200
----------- 3 434 2 6.2 2 3 3 28 2 70 3 1390
Woniljeon 338 7 6.5 1 1 1 26 1 78 3 1390
----------- 2 339 7 6.2 2 2 1 26 2 78 3 1300
----------- 3 335 6 6.5 2 2 2 26 2 78 3 1040
----------- 4 346 1 6.2 2 5 2 27 2 78 4 1250
----------- 5 356 1 6.3 2 4 2 28 2 78 4 5300
----------- 6 353 8 6.2 3 3 3 28 1 80 4 1750
B Dachiri 4 370 6 6.5 2 2 2 24 3 75 2 81
Silseublim 525 8 6.7 2 2 2 25 2 76 2 2540
Mean 450.54 -- -- -- 2.38 -- 25.21 -- 72.06 2.81 2405
Table 4. Pearson's correlation coefficients between anion concentrations and forest types, and site factors
Temp. Time Relative F.orest Topogr Soil Litterfall ~ Altitude  Slope
9 humidity(%) physiognomy -aphy  moisture depth(cm) (m) direction
Anion conc.(ea/cr)  .015 -.176 209 215 277* A419%* -.141 567%* .050
* ** indicate significant at the 0.05, 0.01 level(2tailed).
5% Golzol A, Gole FES} Bkl AUToIAE 3 40 UHH ENES 70 20|12 SE HT
1% ool A 22k Aof Aol A= ol= 5ol
L =rl LA ATER Z4E BEoRRTl gkt & WRJAAEY 2l Bt 2ol 5= FAAY
w248 Sobnts Sjulolth %, ZAAIZ AT, ATE Table 5, 6] melth 24 Lole prt £
SolE] W AEelobs QAT Aol QX ehofty. R PRI AR FAH o4l AgEoW, AF,
ol Aif= F2 Agon] wHUAEE] Hol7f AX] SAAR 9 G Tl SAA freldol AEAl ek
e Hgolxe] 2ol Aol A/ et A TR B 270] therdt AodolA] Bt ol e FE)

. o
Teh wehEe), % o ARd ") gokn werEch  4524470ar® 7P ko, ofet A B4 fol
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Table 5. Mean anion concentrations for each site factors

Soil moisture No. of  Anion conc. Topogr -aphy No. of Anion Time No. of Anion ;
sites(ea) (ea/cm) sites(ea)  conc.(ea/cm) sites(ea)  conc.(ea/cm)
Moderate 20 13555 a Ridge 15 1360.5 Before 12:00 8 31334
Slightly wet 23 2492.8 a Slope 27 2030.9 12;00~ 15:00 29 2533.9
Wet 9 45244 b Valley 10 3372.4 After 15:00 15 1774.3
P-value 548" P-value 211 P-value 0.79"™

* and ** indicate significant at the 0.05and 0.01 level(2tailed).
Differences in letters in vertical columns indicates difference at

Table 6. Mean anion concentrations for each forest
physiognomy

. No. of sites Anion conc.
Forest physiognomy

(ea) (ea/cm)
Pine forest 2 1215.0
Oak forest 23 2249.5
Pine-oak forest 10 1142.9
Mixed broadleaved forest 17 3503.9
P-value 2.11NS

A7} A= Y eH(Table 5). A% 7+ A4 F-92F= A=
7] Qrsrort AR 2ARR|e] Bt Sole st 33724
e 73 9rom, A, 4 o= AR dotdi
B Btk SAAH 1 AR foRb= AR EA
Ggrolt e A(124) ool Z4H BF &
3,133 470 /2 71 =9kom, w(12:00°15:00), A Y(154]
o) 02 WA Wolxl AR wolch A 7 A
SePhs QAHEA) Qgtort s BagolN 245
=0l F%7} 3,503 97 er 2 71 =%om, T,
AR, FUR-aUR £57 02 43
33 HItH(Table 6).
SOl o} AP, AP, EPEY WolE e
U o] At AxE e o, 279 & AAFTFHY
UM TEE 5 9LS Aolet AR,

Cha, Y.J.(1995) Sanrimyok a trip to the woods. Donghaksa. 262pp.
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